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Districts. 

Nort,h Dakota. ........... 
Missouri Valley .......... 
Middle Plateau .......... 
North Pacific.. ........... 
Middle Pacific.. .......... 

qerel. I/lCvlP8. 
129 New England ............ - 3.60 
in1 Mitldlt. At.lantic.. ........ - 1.M 
123 8out.h Atlaiit.ic ........... - 5.211 
116 Flurida Peninsula.. ...... - 0.111 ................ 111 East Gulf - 4.50 

Nort.hern Pla.t,eau.. ...... - 0.W 
Sooth Pacific.. ........... - l.W 

it 

Details :is tu  c.rc 
MI and 1111. 

H A  1 r,. 
The followiug an. t h t .  dc1tc.s I ) I I  w1iic.h I i i ~ i l  frll i i i  tl1r 

rrspec tive 8 ta tes : 
Alahnma, 1, 3, 32, 06. Arl;niic;ie, 

I,?!, S, 17,21. (&rein, 
1,4, 10, I(;. Illiiiiiis, 
6, i , S ,  17, I>),?& 27. Iowa, 5, t i ,  7, 16, 20, 2:;? 

K P l l -  

tucky, 5,s. 12, 16, 17. Maine, 11, IS. RIarylaiid, 16. RJassa- 
chnsetts, 31. RIiniiesota, 4, 5,  6, 13, 
24, 26, 37. hlississippi, 1, 16. RI i, 1, f i ,  7, 17, 31, 22, 23, 

24 to 37, 30. New .Jersey, 9, lS, 21. 
Nrw RIesico, 32,25,3S. New York, 14. North Cardiiia, 9, 12. 
Nort,li Dakota, 2, 15, 16, 20, 31, 27. Ohio, 3, 6, 7, 11, 18, 14, 15. 
95. Oklahoma, 7. Oregon, 5, 9, 16, 29, SO. Pennsylvnnia, If;, 
17, 20. Tm-  
nessee, 1,15. 
coiisia, 6, 7, 14, 15, 18, 19, 24, 35, 27. 

Arizoiin, 30, 25, 29, SO. 
C'oloraclo, 3,5, t5,9, 10, 19 to 25,2S, :;O. 

Iclwho, 1, 3, 3, 5, 8, 15, 17, 1$, 37, 29,30. 
Indiaiia, 2,4,8. 

24,25,27,3s. K;RIlSRS, 1,3,4,  6, 16, 17, l P ,  20 to 25, 27. 

Rlichiqnn, 3, 5, 7, 14 

35. Moiitaiia, 3,4, 17, 32, 33. Ne a, 3 t u  7, 16, 19,30, 21, 
New Hampshire, 11, 21. 

South Dakota, 4, 6, 10, 14 tn 17, 80, 22, PO,  30.  
Utah, 1, 2, 3, 16, 23, 29. Virginia, 15, 1 

M7yoniing, 17, 1 

SUNSHINE AND CLOUDINESS. 

The quantity of sniishine, and tlic~rcfore of hcnt, rc~cc~ivd 
Iiy tlir ntainq3here as a whole ie w r y  nearly constant from 
;year to -par, hut the proportion recrivrd Ity the surfac.+b o f  
thr earth clepends 11poii the altsorptiou I)y the atinospherr, 
:tiid varies largely with the clislril~utioi~ C J ~  cloiiclinPss. Thr 
sutishine is iiow recorclrd automatically a t  17 regular sta- 
tions of the W'enther Bnreau hy its photographic, and at 
33 hy its tlieriiial ef-fects. At one station records are kept) 1)s 
hnth methods. The photographic record sheets show tlie ap- 
parent solar time, hut the theriiiometric she+ show sweilty- 
fifth meridian time; for convenirncr the results are all givrii 
in Taitle XI for each hour of local iiieaii time. 

Photcigrapliic and theniioinetric registers give the duration 
of that  intensity of sunshine nhich suffices to make a recurd, 
and, therefore, they generally fail to record for n short time 
after sunrise and hefore sunset, because, even in a cloudles:: 
sky, the solar rays are then too feelde to affect the self- 
registers. If, therefore, siicli records are to  he used for cle- 
terniining the anioniit of cloudiness, they must he supple- 
niented hy special observations of the sky near the sun at 
these times. The duration of clear sky thus specially de- 
termined constitutes the so-called twilight correction ( more 
properly a low-snn correction), and when tliis lias l~eeii ap- 
plied, as has been done in preparing Tattle SI, there results 
a complete record of tlie clearness of the sky from suarise to 
sunset in the neighborhood of the sun. The twiliglit 
correction is not needed when tlie self-registers are used for 
ascertaining the duration of a special intensity of siinshine, 

but is necessary when tlie dnratioii of cloudiness is alone de- 
sired, as is usually the case. 

The average cloudiiiess of the whole sky is determined by 
numerous personal ohservatioris a t  :dl statiolis during the 
daytime, and is given in the colunin '' avc-rage cloucliness " in 
Table I ; its complement, or I)ercentage of clear sky, is given 
in the last column of Talde SI. 

COMPARISON OF DUHATIONC: A N D  AREAS. 
r 3  IIie s1iiisIiiiie registcArs givp the t l r c t w f i o i i h  of cf-fectivr snnshine 

whence the durn tion relative to po~sihle sunshine is derived ; 
the oltserver's 1)ersoiial estiiiia trs give the perceii tage uf area 
of clrar &y. These numhers have no necrssnry relation to 
rach ntlier, since stationary lmiiks of clouds niny obscure the 
siiii wit l iuut  covering the bky, but nhen all cloiicls have a 
stmdy iiiotiuii p w t  the siiii i ~ i i d  are  iiniformly scattered over 
th(3 sky, the prrceiitnqes o f  diiratioii aiid of  arra agree closely. 
For tho  sake c ~ f  conipari~on, these percentages have been 
ltrought t cp ther ,  sick by side, in the following table, from 
LI Iiich i t  appears tlint, in geiit.ral, the instrniiiental records of 
~~t~rwi i tngc~s  of  durations of sunshinc are a l i i i c ~ ~ t  always larger 
than the ~ J i w r v e r ~ '  persoi1:tl estiiiiates o f  lwrceiit:iges of  area of 
clear sky ; tlie average excess for .June>, lh!K, is 12 per cent for 
~)hotograpliic niicl 16 per cent for tlieriiioni~~tric~ records. 

The details are shown in the fullnwiiig table, in \I hirh tlir 
~ t a t i ~ ~ i i s  art.. arranged according to tlit. grcsatrst pissil)le dnrn-  
tion uf s1iiisIiiiie, a i i d  not :icc.~~rdiiig to the u 
as hrr~tofore .  

Bismarck. N. Dak.. ..... 
Hc~lenn. Mout . .  ......... 

................ Louisville. Icy . . . . . . .  T. 
San Francisco, C'al.. ........................... T. 
Bant.a Fe, N.Mex. .  ............................ P. 
Lit.tle Rock,Ark.. .............. 
Atlanta, Ga ..................... 
Wilmington. N. 

... Vicrkshurg, Miss ................. 
New Orleaus, La. .  .. 
C;alrestou, Tex.. ..................... 

Il',.P. 
475. R 
475. li 
471.7 

Itili. I 

Qt;6.7 
4u3.5 
46a. 5 
459.9 
459.9 
456.2 
456.2 
4.56." 
456.2 
456.2 
156.2 
451.9 
451.9 
451.9 
449.0 
449.0 
440.0 
445.9 
345. 9 
4445.9 
445.9 
445.9 
443.1 
443.1 
443.1 
437." 
1.34.8 
131.5 
,4:3l. 5 
429.7 
423.1 
$25. 4 
425. R 
*nn. 9 
419.0 

4 7 1 . 2  

Instrumental reca.rrl 
of  sunshior. 

.......... 
56 $10 ........... .......... 71 
51 

.......... 73 

+22 

60 $1; ::::: :::::: 
?.?. tl .. .../...... , a  7 '  

64 79 +I5 ........... 
4H .......... . . . . . . . . .  
3s ............ 48 $10 
8; 9s +ll ........... 
5 s  60 + a  ........... 
3 1 58 +nn ........... 
70 ........... 
fi:! ........... 62 
8:2 , 48 + 6 ........... 

* Recwd hy both metliorls. **Record incomldrte. 

WIND.  
The i )wmci/ i ) tg i c i i i i r l x  for June, 1896, viz, those that wrre 

recoriltd iiiost frequently, are shown in Table I for the regular 
Weather Bureau stations. 
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Amarillo, Tcx .......... 
Do ............... 
uo ................ 
110 ................. 

C'hicago, I l l  ............. 
Detroit,Mich.. .......... 
Block Island, R. I . .  .... 

Fort Canhy, Wash ...... 
~- 

The resultclnt winds, as deduced from the personal observa- 
tions made a t  8 a. m. and S p. m., are given in  Table IX. 
These latter resultants are also shown graphically on Chart 
IV, where the small figure attached to each arrow shows the 
number of hours that  this resultant prevailed, on the assump- 
tion that  each of the morning and evening observations rep- 
resents one hour's duration of a uniform wind of average 
velocity. These figures indicate tlie relative extent to which 
winds from difl'erent directions c o ~ d e r h ~ l n n c e d  each other. 

Jlaxit~~iim wind veloci t icu of 50 miles or more per hour 
were reported during this iiionth a t  regular statiolis of the 
Weather Rurean as follows (niaxiinuiii velocities are averages 
for five niinntrs : extreme velocities are gusts of shorter clu- 

HIGH WINDS. 

9 
10 
11 
21 

8 

2: 

1; 

4 

_ _  

- 
ration, anci are iiot given in this t.ahle) : 

I 

JIiles ......... ................. , ......... 
32 w. Do ................. .......... si ..... 11 

.... 6 
64 fie. 

~~ 

ATMOSPHERIC ELECTRICITY. 
Numerical statistics relative to auroras and thiinderatorms 

are given in Table S, which shows the number of stations 
from which meteorological reports were received, and the 
numher of such stations repnrtiug thnnderstornis ( T )  and 
auroras ( A )  iu each State aiid 011 each day of the nionth, re- 
spectively. 

Thzc ~ i d c  rs f o m b  .-T he da teu on w 11 ic h reports of thunder- 
storms for the whole country were iiiost numerous were : 
6th, 243; 7th, 945; I th ,  339; Dth, 200; l7th, 313; SOth, 204; 
21st, 335; 34th, 216; 25th, 302. 

Thunderstorm reports were m o s t  niimerouB in : Ohio, 424 ; 
Missouri, 293 ; North Carolina, 219 : Illinois, 310. 

Thunderstornis were most frequeiit in : Florida, 20 days ; 
Ala hama, Colorado, I l l i no i~ ,  RIissouri, South Dakota. and IYeRt 
Virginia, 26 ; Idaho, Iowa, North Carolina, and Ohio, 25. 

A.ccroroa.-The evening8 on which bright moonlight must 
have interferecl with observations of faint auroras are assumed 
to be the four preceding and following the date of full 
moon, viz, from the 20th to the %th, inclusive. On the re- 
maining twenty-one days of this month 40 reports were re- 
ceived, or an average of about 2 per day. The dates on which 
the numher of reports especially exceeded this average were : 
5th, 5 ;  8th and l l t h ,  4 ;  29t11, 8. 

Auroras were reported hy a large percentage of olmervers 
iu:  Delaware, 50; New Hampshire, 30; Maine, 12. 

Auroras were reported most frequent,ly in : New Hampshire, 
7 days; North Dakota, 5 ;  Minnesota and Wisconsin, 4 ;  Del- 
aware, 3. 

CANdDIAN REPORTS. 

Thunderstornis were reported as follows : Grindstone, 19th ; 
Grand Manan, 21st,, 32d; Yarmouth, 9th, 23d ; St. Audrewe, 
Olst, 23d ; Charlot,tetown, 32d : Chatham, 4t,h, 18th ; FRther 
Poiut,, 32d ; Quebec,, 4th, 18th, 31st, 32d, 29th ; Montreal, 
'it,li, 21st; Rockliffe, 6th ; Toronto, 6th, 7th, 2lst, 28th ; Port 
Stanley, Gth, 7th, Sth, 9th, 21st, 35bli ; Saugeen, 26th ; Parry 
Sound, 5 th ;  Port Arthur, 18th, 37tmh ; Winnipeg, 4t,h, 15th, 
24th, 26th ; Minnedosa, 4th, 14th, 16th, lSth, 26t11, 27th ; 
Qu'Appelle, lGth, 234  26th ; Medicine Hat, 5th, 10th ; Swift 
Current, Bcl, 3d, lnth, 23d; Banff, 21; Edmonton, lst, 3d, 
St,h, 12th, lGth, l l t h ,  f2d, 26th; Battleford, 3d, 14th, 15th, 

Auroras were reportecl a8 follows : Father Point,, 5th, 7th, 
l4th, 15th, 16th, 17th ; Quebec,, 3d, 14th, 15th, 16th, 17th, 
%h, 39th : Montreal, 16t8b : Toronto, 26th ; Winnipeg, 8th, 
9th: Minnedosa, 1st ;  Baiiff, Rth, l l t h ,  13th, 14th, 31st, 23d; 
Prince Albert,, 9th, 15th, l'ith, 30th. 

isti1, 2ist, 2sa. 

INLAND NAVIGATION. 

The crtwrt2e r o a d  awrclgc strips of ,iimtcr in the rivers for 
the current month are given in Table 1'111, from which i t  
appears that  the Willainette, a t  Portland, Oreg., remained 
above the danger line from the l e t  to the 35th, being highest, 
33.8, on the S3d, 24th, slid 25th. The only other cases in 
which the rivers approached the danger line were the lower 
Missouri, which rose to within 3 or 4 feet, and t.he upper 
Mississippi, which rose to within 1, 2, or 3 feet of the danger 
line. 

On tlie 6th heavy rainstorms occurred in the interior of 
Ohio ; also in Marshall County, W. VR., and in Belmont County, 
Ohio, all in the vicinity of Wheeling, W. Va. As a result, the 
trihut.aries of the Ohio rose very suddenly. Three lives were 
lost by drowning aiid a large amount of railroad property, 
bridges, tresttles, etc., was destroyed. 

Destructive rain and wind stornis occurred in Minnesota, 
Wisconsin, Iowa, Illinois, and Missouri. Five persons were 
clrowned, a nnmher were injured hy the wind ; hundreds of 
cattle, sheep, and hogs were drowned. Nen-spaper estimat,es 
place t.he damage a t  ha,lf a niillioii dollars. 

METEOROLOGY A N D  MAGNETISM. 
By Prof. FRANK H. BIQELOW. 

For a description of the niethods of constructing the tables 
a.nd ctirves of Chart V, see the WEATHER REVIEW for October, 
1595, and January, 1896. The numbers in the colunins H. 
a d  D. are added respe.ctively to the mean values for Wash- 
ington and Toronto, i. e., H=0.18350; D=180.'0. The values 
of tlie vertical force are omitted, as well as d z ,  8 and (1, which 
depend upon it. 

CLIMATE AND CROP SERVICE. 
By JAYEE BERRY. Chief of Climate and Crop Service Division. 

The followiiig estrncts relating to the general weather coii- 
ditions in the eeveral States and Territories are taken froiii 
the monthly reports of the reepective services. 

Snowfall a i d  rainfall arc3 expressed in inchea. 
.4labmm.-The mean temperature was 77.2', or 0.6O below nnrnial; 

the highest was looo, at Asliville on the Sfitli, 27th, and Nth,  at Eufaula 
on the Sgth, and at Goodwater on the 30th; the lowest was .ISo at Val- 
leyhead on the 15th. The average precipitation was 5.24, or 0.44 above 
normal; the greatest monthly amount, 15.15, fell at Daphne, and tlie 
least, 1.94, at Opelika. 

Arkozo,cn.-The mean temperature WRR 8 3 . 6 O ,  or 6.6' above normal; the 
highest was 1Z0,  at Fort Mojave on the 15th, and the lowest, 3 5 O ,  at 
Flagstaff on the 4th. The average precipitation was 0.24, or 0.13 below 
normal; the greatest monthly amount, 1.S1, fell at Fort Huachuca. 
Nineteen stations reported no precipitation. 

Sr7mn~68.-The mean temperature was 77.7', or 0.8' above normal; 
the highest was 103", at Malvern on the Sith, and the lowest, 48O, at 
Silver Springs on the 3d. The average precipitation was 1.91, or 2.14 
l ~ t . 1 0 ~  normal; the greatest monthly amount, 4.65, fell at Stuttgart, and 
the least, 0.111, at Texarkana. 

LWiforiiia.--The mean temperature was 73.5', or 1.7' above normal; 


